Comparison study on the extraction of moringa oleifera seeds oil by soxhlet and microwave methods by Mohd Syahiran, Yusuf
  
 
 
 
 
COMPARISON STUDY ON THE EXTRACTION OF 
MORINGA OLEIFERA SEEDS OIL BY SOXHLET 
AND MICROWAVE METHODS 
 
 
 
 
 
  
 
 
 
 
MOHD SYAHIRAN BIN YUSUF 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
BACHELOR OF CHEMICAL ENGINEERING (GAS TECHNOLOGY) 
UNIVERSITI MALAYSIA PAHANG 
 
 
 
 
 
©MOHD SYAHIRAN BIN YUSUF (2015) 
  
III 
 
 
 
 
 
 
 
COMPARISON STUDY ON THE EXTRACTION OF 
MORINGA OLEIFERA SEEDS OIL BY SOXHLET 
AND MICROWAVE METHODS 
 
 
 
 
 
 
 
 
 
 
MOHD SYAHIRAN BIN YUSUF 
 
 
 
 
 
 
 
 
 
Thesis submitted in partial fulfilment of the requirements 
for the award of the degree of 
Bachelor of Chemical Engineering (gas technology) 
 
 
 
 
 
 
Faculty of Chemical & Natural Resources Engineering 
UNIVERSITI MALAYSIA PAHANG 
 
JAN 2015 
 
 
 
©MOHD SYAHIRAN BIN YUSUF (2015) 
  
IV 
 
SUPERVISOR’S DECLARATION 
 
We hereby declare that we have checked this thesis and in our opinion, this thesis is 
adequate in terms of scope and quality for the award of the degree of Bachelor of 
Chemical Engineering (gas technology). 
 
 
 
 
Signature    :  
Name of main supervisor : DR EMAN N ALI 
Position   : SENIOR LECTURER 
Date    : 20 JAN 2015 
 
 
 
 
 
 
 
  
V 
 
STUDENT’S DECLARATION 
 
I hereby declare that the work in this thesis is my own except for quotations and 
summaries which have been duly acknowledged. The thesis has not been accepted for 
any degree and is not concurrently submitted for award of other degree.  
 
 
 
Signature : 
Name  : MOHD SYAHIRAN BIN YUSUF 
ID Number : KC 11055 
Date  : 20 JAN 2015 
 
  
VI 
 
DEDICATION 
 
To my father Yusuf bin Hasan who always support and keep praying for my success 
and to my beloved mother, Zaharah bt Dollah for her caring and understand me. Then, 
lastly for my supervisor Dr Eman N. Ali who helped me to finish my thesis. 
 
 
 
 
 
 
 
 
  
VII 
 
ACKNOWLEDGEMENT 
 
I am grateful to Almighty Allah, for his mercifulness and blessing. I would like to 
express sincere thanks to my supervisor, Dr Eman N. Ali, for her help, advice, and 
continuous support and also for her guidance through an effective well-arranged weekly 
meeting. Her valuable comments, feedback, interest and encouragement are indeed 
appreciated. 
 
I would like to express gratitude to all the staff and colleagues of the Universiti 
Malaysia Pahang, Gambang campus for their friendship, help and support. Thank you to 
all of my friends for their constant support and friendship. 
 
Last but surely not least, to my parents and all of my siblings for understanding, 
sacrifices, unwavering support and motivation to enable me to complete the thesis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
X 
 
 
CONTENTS 
SUPERVISOR’S DECLARATION ....................................................................... IV 
STUDENT’S DECLARATION ............................................................................. V 
DEDICATION .................................................................................................... VI 
ACKNOWLEDGEMENT ................................................................................... VII 
ABSTRACT ..................................................................................................... VIII 
ABSTRAK ......................................................................................................... IX 
LIST OF FIGURE ............................................................................................... XI 
LIST OF TABLE ................................................................................................ XII 
1 INTRODUCTION .......................................................................................... 1 
1.1 Motivation and problem statement ........................................................ 1 
1.2 Problem statement ................................................................................ 2 
1.3 Objective ............................................................................................... 2 
1.4 Scope of study ...................................................................................... 2 
1.5 Main contribution of this work ................................................................ 2 
2.0 LITERATURE REVIEW ................................................................................... 3 
2.1 Moringa oleifera ........................................................................................ 3 
2.2 Soxhlet extractor ....................................................................................... 6 
2.3 Microwave ................................................................................................ 8 
2.4 comparison between microwave extraction and soxhlet methods .......... 12 
3.0 MATERIALS AND METHODS .................................................................. 13 
3.1 Material ................................................................................................... 13 
3.2 Experimental procedures ........................................................................ 13 
3.2.1. Preparation ....................................................................................... 13 
3.2.2. Extraction of oil ................................................................................. 14 
Procedure:.......................................................................................................... 15 
4.0 RESULTS ..................................................................................................... 16 
4.1 pH ........................................................................................................... 18 
4.2 Acid number ........................................................................................... 19 
Procedure:- ................................................................................................... 20 
4.3 Density .................................................................................................... 20 
4.4 Specific gravity (SG) ............................................................................... 22 
4.5 Oil yield percentage ................................................................................ 23 
5.0 CONCLUSION AND RECOMMENDATION .................................................... 24 
5.1 Conclusion .............................................................................................. 24 
5.2 Recommendation ................................................................................... 24 
REFRENCES ..................................................................................................... 25 
 
 
 
 
 
 
XI 
 
LIST OF FIGURE  
 
Figure 1: Moringa oleifera leaves ........................................................................... 3 
Figure 2: Moringa oleifera seeds ............................................................................ 4 
Figure 3: Moringa oleifera tree ............................................................................... 5 
Figure 4: Soxhlet extractor ..................................................................................... 6 
Figure 5 : Basic heat and mass transfer mechanism in microwave and conventional ..... 8 
Figure 6: Microwave extractor ............................................................................. 10 
Figure 7: Moringa oleifera seeds after peel ............................................................ 13 
Figure 8: Oil from soxhlet ................................................................................... 16 
Figure 9: Oil from microwave .............................................................................. 17 
Figure 10: pH meter ............................................................................................ 18 
Figure 11: Potentiometric titirator ......................................................................... 19 
Figure 12: Chamber and AccuPyc II 1340 Gas Displacement Density Analyzer ........ 21 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
XII 
 
LIST OF TABLE 
 
Table 1: Comparison microwave extraction with other method ..................................... 11 
Table 2 : comparison of oil properties obtained from soxhlet and microwave .............. 17 
Table 3: Comparison percentage of yield obtain from both methods ............................. 23 
 
 
 
 
 
  
